We determined the optimal culture conditions for obtaining the maximum number of intestinal bacteria from the olive flounder Paralichthys olivaceus, and studied bacterial diversity using both culture-dependent and culture-independent methods. Using six culture conditions, mean bacterial numbers were greater than 10 6 per gram of gut mucus, regardless of the medium. However, the bacterial diversity, based on colony morphology, appeared much higher on Marine agar (MA) and Zobell 2216 agar than on other media. We found eight and 17 cultured bacterial phylotypes with 99% minimum similarity in gut mucus grown on MA and tryptic soy agar, respectively. Furthermore, we used genomic DNA extracted from gut mucus to generate 78 random clones, which were grouped into 25 phylotypes. Of these, six were affiliated with Firmicutes, Actinobacteria, and Verrucomicrobia, and were not found using our culturedependent methods. Consequently, we believe that Marine agar and Zobell 2216 agar are optimal media for culturing diverse intestinal microbes; we also discovered several novel sequences not previously recognized as part of the gut microbiota of olive flounder.
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재료 및 방법
넙치 장관으로부터 배양되는 세균의 분리 및 계수 (Paralichthys olivaceus) (n=10; =100 g) . 5
1.5 mL microcentrifuge tube . (10 -2 10 -3 ) , 0.5% NaCl brain heart infusion agar [BHIA(0. 
Polymerase chain reaction (PCR)
DNA (Han et al., 2011) . DNA sequence quality Bioedit (version 7.0.9.0) Genetyx version 7.0.3 packed program (Software Development Co., Tokyo, Japan)
. , 16S ribosomal DNA clone library online tool DECIPHER (Wright et al., 2012) chimeric construct , 3 5 , phylotype RDP SEQMATCH program (http://rdp.cme.msu. edu/index.jsp) (Cole et al., 2013) . ClustalX (version 1.83) MEGA6 (Saitou and Nei, 1987; Tamura et al., 2011) , Kimura-2-parameter distances neighbor-joining tree 1,000 re-sampling bootstrap value .
결과 및 고찰
넙치 장관의 배양되는 세균의 수 BHIA (0.5), BHIA (1.5), TNY, MA, ZA, TCBS Table 2 . TCBS 10 4 -10 7 CFU/g gut mucus , TCBS 7.3 8.8 10 4 CFU/g gut mucus
Vibrio (Table 2) . (Kim and Kim, 2013) . Senegales sole Solea senegalensis MA 2.3 10 5 -6.7 10 6 CFU/g, TCBS 5.0 10 3 -3.9 10 5 CFU/g (Martin-Antonio et al., 2007) , grouper Epinephelus coioides (Sun et al., 2009 ) rainbow trout Oncorhynchus mykiss (Kim et al., 2007) 10 6 CFU/g gut content . 10 8 CFU/g (Sugita et al., 2002; Sugita and Ito, 2006) . Sugita and Ito (2006) , TCBS .
넙치 장관의 배양되는 세균 종 (Sugita and Ito, 2006; Kim and Kim, 2013) . 6 , 4 Table 3 . ( 76%) Proteobacteria (Fig. 3) 
. Proteobacteria
Vibrionaceae ( 55%) , Rhodobacteraceae, Moraxellaceae 19% 12% (Fig. 3) .
Enterobacteriaceae, Pseudomonadaceae, Moraxellaceae, Methylococcaceae, Comamonadaceae, Sphingomonadaceae (Fig. 2 and Table 4 ). 38 47 phylotype Firmicutes, Proteobacteria, Actinobacteria Bacteroidetes (Kim and Kim, 2013) . Proteobacteria 60.5%, 51.1% , Vibrionaceae (Kim and Kim, 2013) . Bootstrap values based on 1,000 re-samplings display the significance of the interior nodes, and are shown at branch points; only values displaying >50% are given. The scale bar represents a 2% estimated difference in nucleotide sequences. 
